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Atmospheric Chemistry Modeling Studies

Chemical Weather Understanding Processes Affecting Chemical Climate
Atmospheric Composition

Prediction of ozone along a
trajectory from Denver
westward into mountains

Geoengineering: AOD as function
of time for SO, injection at 15N
and 5 km above tropopause

AOD (Sulfae

GECKO-A simulation of SOA production in an urban
environment
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Current Atmospheric Chemistry Modeling at NCAR

Understanding the Chemistry in Detail

Generator of Explicit Chemistry and
Kinetics of Organics in the Atmosphere
(GECKO-A)

BOXMOX = box model with chemistry
as represented in many 3-d chemistry
transport models

Examining the Urban/Cloud to
Regional Scales

Weather Research and Forecasting
model coupled with Chemistry

PBL diurnal evolution

CO 20180515-18Z Surface

Global Scale Impacts of Atmospheric
Chemistry

Community Atmosphere Model with
Chemistry

Whole Atmosphere Community Climate
Model




Model-Independent Chemistry Module (MICM)

* Same infrastructure for box models, regional-scale models, and global models

Data bases:
RdeaRctlo:s Properties of Data for.
and Reaction Trace Gases Photolysis
Rates Rates

—— —

Code Generator

Atmosphere Model

Singletrack I

Common Physics
Framework

Calculate Rates
of Reactions

MUSICA

Calculate
Photolysis Rates

Solve Chemistry




Future Atmospheric Chemistry Modeling at NCAR

Atmosphere Model

Cloud Physics,
Radiation,

Subgrid transport

Singletrack 1

Framework

Common Physics >

Model to do Air Quality,
Chemistry-Climate, and
Process Studies

Model-Independent Chemistry Model
(MICM)

Ensures physical and transport

processes affecting trace gases and

aerosols are properly represented

in physics routines

» Convective parameterization
includes convective transport and
wet deposition of trace gases and
aerosols

» Cloud physics includes wet
deposition of trace gases and
aerosols

» PBL parameterization includes
vertical mixing of trace gases and
aerosols

MUSICA addresses this
requirement (to some degree)




Future Global-Scale Atmospheric Chemistry Modeling at NCAR

Multiscale Infrastructure for Chemistry and Aerosols: MUSICA

Global-Scale Atmosphere Model
(CAM-Chem with regional refinement;
MPAS)

Applications
* Air quality forecasts at weekly
to seasonal scales

Singletrack Global Air Quality Model with * FEffects of global-scale
. . phenomena (ENSO, MJO, ...) on
Regional Refinement

local air quality

Common Physics (ensures physicaland |
Framework —)| transport processes affecting * Interactions be’Fween aerosols
MUSICA | trace gases and aerosols are and weather/climate
properly represented in
MUSICA physics routines)

Model-Independent Chemistry Model
(MICM)




